A C terminus cysteine of diphtheria toxin B chain involved in immunotoxin cell penetration and cytotoxicity.
The role of diphtheria toxin (DT) B-chain subdomains in DT cytotoxicity and immunotoxin mechanism of action has been investigated. OKT3 (mAb to the CD3 surface Ag of human T lymphocytes) was conjugated to DT or the DT mutant CRM 1001, which has a cys----tyr substitution at position 471 of the B chain. OKT3-CRM 1001 immunotoxin was about 1400-fold less cytotoxic for CD3 Jurkat cells than OKT3-DT and had a 12-fold slower kinetics of protein synthesis inactivation, CRM 1001 killed DT-sensitive Vero cells at a 5000-fold higher concentration than DT. Its cell surface-binding activity was comparable to DT. Based on kinetics of cell inactivation, toxicity determination at low extracellular pH and Triton X-114 distribution, it was concluded that CRM 1001 is defective in at least one crucial step of toxin penetration and is unable to cross cell membranes as efficiently as DT. The substituted cysteine appears to be important for DT translocating functions. Data on the function of DT B-chain subdomains are relevant for the study of whole toxin conjugates and their mechanism of action.